Summary &horbar; In a first experiment, 2 groups of 46 and 47 multiparous ewes received diets which provided an iodine intake of 0.36 and 0.26 mg/kg dry matter (group C) and, 2.01 and 1.94 mg/kg (group D), respectively, for pregnancy and lactation. In a second experiment, 3 groups of 10 nulliparous ewes received diets which provided an I intake of 0.13 and 0.12 mg/kg dry matter (group A), 0.22 and 0.20 mg/kg dry matter (group B), and 10.77 and 8.88 mg/kg dry matter (group E), respectively, for pregnancy and lactation. Observations and sampling were carried out on the ewes from the first third of pregnancy to the 2nd and the 6th week of lactation.
Introduction
Inadequate dietary iodine (I) could induce breeding disorders leading to economic loss (Underwood, 1977) . The (Erenberg & Fisher, 1973; Hollingsworth et al., 1975) . Thyroidectomy of the foetus and of the ewe has been performed to reproduce the effect of a lack of thyroid hormones on brain development (Hua et al., 1980; Bhakthavathsalan et al., 1981; Mcintosh et aL, 1982 Mcintosh et aL, , 1983 . Therefore, nutritional experiments with an ovine model could be a reliable way of studying the disturbance in thyroid status induced by an I deficiency. The purpose of this study was to describe the effect of 5 iodine diets, ranging from a subdeficient to a subtoxic level, on pregnant and lactating ewes. In a first experiment, dietary iodine was given to 2 large groups of ewes via the mineral supplement, allowing 0.3 and 2.0 mg I/kg dry matter (DM). This design made it possible to describe variables that have never been studied extensively before in ovines, such as the I content of urine and milk, plasma inorganic iodine (PII) and plasma thyroid hormones. In a second experiment, experimental diets were distributed to 3 groups of ewes. These provided an I content of 0.1, 0.2 and 10 mg/kg DM for the whole diet. In the present paper, the findings relating to ewes are reported, whereas results pertaining to lambs will be reported in a second paper (Aumont ef al., 1989 Analysis iodine was determined by the Sandell and Kolthoff reaction after alkaline ashing. All the components were analysed for their I contents (Bellanger et al., 1979) . Pil was determined in each plasma sample by the method of Aumont & Tressol (1987) . Total milk iodine content was determined for each sample by the method of Aumont (1982) . The urine iodine (UI) was determined by the method of Aumont & Tressol (1986) and expressed as !g/g creatinine to overcome the variation due to the amounts of water excreted. The creatinine in urine was determined by the method of Jaffe (Bartels e t al., 1972) . The thyroxine concentration was determined in each plasma sample whereas triiodothyronine (T3) was measured in plasma samples collected during lactation. T4 and T3 in plasma were assayed by radioimmunoassay as described by Cabello & Levieux (1980) with a commercial kit purchased from the Commissariat a I'Energie Atomique (T4K and T3K; CEA, Saclay, France).
Statistical analysis
The gaussian distribution of variables was assessed by skewness and kurtosis tests (Snedecor & Cochran, 1957) . Then the unrelated variables were analysed using one-, two-, or three-way analysis of variance with or without logarithm transformation. The effects of time and factor &dquo;iodine intake&dquo; on related variables, i.e. variables determined at each time of sampling, were assessed by analysis of variance with repeated measurements (Winer, 1971) . The analysis of variance-covariance was used to describe length of pregnancy and plasma T4 at 16 h postpartum (Seebeck, 1973 (Siegels, 1956 (Fig. 2) . Experiment 2. The Pil of group E ewes was 10&horbar;50 times higher than the Pll of the other groups (Fig. 3) . The Pli of group B ewes was 1.5 times higher (P < 0.01) (Fig. 3b) . The Ul of group B ewes was higher than that of group A from the 9th week prepartum (P < 0.05) to the last week of pregnancy (P < 0.01 ) and from the 4th (P < 0.05) to the 6th week of lactation (P < 0.01) (Fig. 3) (Fig. 2d) .
The MI/Pil increased from the 2nd week of lactation (P < 0.01) in group C and from the first week of lactation (P < 0.01) in group D.
Experiment 2. The MI of group E ewes was up to 4:!57.6 times higher than in the other groups (Fig. 3c) . The I content of colostrum was higer than the milk content during the first or second week of lactation : as much as 6.69 times (P < 0.001) in group A, 3.97 times (P < 0.01) in group B, and 1.9 times (P < 0.01) in group E. The MI of ewes from group A remained low (below 56 pg/kg), whereas it significantly increased (P < 0.001) from the first to the 6th week of lactation in group E (Fig. 3d) .
The MI of group B ewes remained unchanged (< 210 pg/kg) until the 4th week of lactation, then it significantly increased (P < 0.01 ). lodine intake had no effect on the Mi/PH at 16 h postpartum (Fig. 3d) (Fig. 4) (Fig. 4b) . From then on, the plasma T3 concentration of group E ewes decreased (P < 0.01) and became significantly lower than that of the other groups (P < 0.02).
Discussion
The two experiments allowed us to study a gradient of 5 levels of I content in the food given to productive ewes. Taking into account the DM intake, the I concentra- However, our results show that the preparation of foods with an I content below 0.08 mg/kg DM is feasible. Hard wheat had poor palatability for ewes when distributed with a good-quality forage (Aguer et aL, 1971; Theriez, 1984) , but its I concentration was undetectable (below 0.02 mg/kg DM), whereas its N content was high. In experiment 2, the concentrates were well ingested (no refusal), probably because they were associated with poor-quality fibrous food. Groppel e t al. (1981, 1985) reproduced an I deficien- (Hemken, 1979) (Dussault et al., 1971 (Dussault et al., , 1972 . However, the decrease in ewe PII, recorded for the highest I intake group and not for the other, remains unclear. In dairy cows, the excretion of I in urine largely depends on the level of unbound protein iodine in plasma (Lengemann, 1963; Miller & Swanson, 1973) . The decreased Ul of ewes noted in the low I diet group is a sign that the I stocks were depleted from the last third of pregnancy.
The change in the I content of milk during lactation that we recorded is similar to that found in dairy cows (Binnerts, 1956; Swanson, 1972; Franke et al., 1983) . Bustad et al. (1963) and lwarsson et al. (1973) have shown that the I of colostrum is 40% higher than the I in the first milk of dairy cows. However, Swanson (1972) and Stolckl & Leskova (1967) did not record such variations. In our experiment, colostrum and I was higher than milk I.
The difference between the DM concentration of colostrum that of milk has been estimated to be 30% (Williams et al., 1976; Eales & Small, 1981 Falconer (1963) and Daburon et al. (1968) , who used radioactive iodide. This confirms the high ability of the ovine mammary gland to concentrate iodide from plasma to milk.
The decrease in plasma T4 concentration during pregnancy recorded in both experiments has already been reported by Sharma & Sharma (1976) and Riis & Madsen (1985) in goats, and by Blum e t aL (1983) and Pethes et aL (1985) in the last week of pregnancy in the dairy cow. Rasedee & Falconer (1977) , Oei et al. (1983) , Riis & Madsen (1985) Council, 1965; Harper, 1973; INRA, 1978) no experimental evidence has confirmed that the dietary I allowances of ruminants in lactation, expressed in mg I/kg DM might be 2 or 3 times higher than in pregnancy. However, further investigations into the effects of low to high I intake on newborn and young lambs are needed to confirm these findings.
